Pharmacokinetic and toxicity investigations of a new intraocular lens with a dexamethasone drug delivery system: a pilot study.
To investigate the short-term safety and pharmacokinetic behavior of a new intraocular lens containing a dexamethasone drug delivery system (IOL-DDS) in rabbit eyes. A modified polymethylmethacrylate IOL containing a biodegradable dexamethasone DDS was implanted into the posterior chamber of the right eyes of 9 New Zealand white rabbits. Serial slitlamp and indirect ophthalmoscopic examinations (including grading of intraocular inflammation) were performed. After 3, 6 and 9 days, the rabbits were euthanized and the globes were removed for histological examination and for determination of dexamethasone levels in the aqueous humor and in the vitreous. Analysis of dexamethasone concentrations was performed by ELISA. Therapeutic concentrations of dexamethasone were detectable in the aqueous and vitreous of the study eyes throughout the 9-day period in all tested animals. The mean aqueous dexamethasone concentration (ng/ml, +/- SD) was 1,015.42 (+/- 43.05), 970.11 (+/- 32.47) and 757.58 (+/- 30.19) and the mean vitreous concentration (ng/ml, +/- SD) was 399.82 (+/- 38.05), 287.38 (+/-34.47) and 268.15 (+/- 32.00) at 3, 6 and 9 days after the surgical procedure, respectively. No corneal or retinal histological changes were observed during the study period. The IOL-DDS is effective in delivering therapeutic concentrations of dexamethasone to the aqueous and vitreous, without acute damage to the cornea and retina. Further controlled studies in the same animal model are under way to determine the potential value of this lens in the prevention and treatment of inflammation following cataract surgery.